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Bcccox>3iiuA ifayMUO-HcciejioeaTO.ibCKiffi ifHcriuyr 
no KpcaieHHio CKBa>Kiti{ h GypoBbiM parraopaM 



yCTPOHCTBO H/Ifl yCTAHOBKH PACUIHPREMOrO 
XBOCTOBHKA B CKBA/KHHI: 



1 

H3o6pereMHC othochtc* k KpeiueaiifO ckbb- 
*hk m npeanajHaHCHO k HcnonbioauuHw npM 
MiamuHH npoHHuaeMwx roiacroB a iicofica- 
>Ke>iHwx cKaa^HHax m peMoirre o6ca*Kbfx ko- 
.tomh. 

M3&eaHo ycrpoftCTBo xia ycraHoaxtf pac* 
UJHpaexoro xBocroBHxa a CKaaatHHe. biujoybio- 
ui€€ 3aKpen.ieHK>K> aepxHtA ^arrwo aa Tpy- 
6ax xtn cn>CKa ycTpoAcraa a cKaaacHHy no- 
.ivio uiTaary c nopwHex a MM>KKeA sacra m 
oxaaTwaaioiuMA nopweHb murnup c pacmnpH- 
TwieM. ycraHoa-ieHHuA Ha urratire c ro3mo*c- 
hoctwo fiepeMeuieHHA 

B vroM ycrpoAcTBC xboctobhk pasxetueH 
Haa iuumhjpom c paciukpMTcieM, hto a aBa- 

pKHHhiX CHTyaUHflX HOMCT OCJtOttHHTb J1HKBK- 

Aaamo asapxft K3-3a ocrarueHH* a ckshwhhc 
MaccHBHoro tiiciMfUpa. 

HawCkuee &ih3Km* k npejuiaraeMOMy no 

TWCHHWCKOS cyitlMOCTH H AOCTKfatMOMy pe- 
3ynbT3Ty VCTpofcCTBO A*« yCTBHOBKH 

. pacuiHpscMoro xaocTOBMXa a cxaa>KMKe t bksio- 
laatuet npMcotjHHeMHbiA k KOuioKNe rpy6 um- 
«-.«ap k pa3McmeH«ufi a cro noaocTM nopmeab 
co ojtokom b aepxHeA wacTH h pacuinpirreneM 
co urraHroA — b HtiSKHeA *iacrn (2). 



to 



is 
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HeaocraTKOM M?accTHoro ycrpoActB« ns- 
.lacTCH c.ioxMocTb TexHaiorHH 3*Kpen.ieHH* 

XBOCTOBHKa. MTO CB«3«HO C Heo6xcUHMOCn>K> 
C03JWHHfl O Tpy6aX HtfbiTOlHOrO aaBJlCHHfl 

(120—150 Krc/CM*) a.iR paciUHpetfHH XBOCTO- 
Bkka, «ito noauiuaeT onacHoctb pa6oT h Tpe- 
6yer McnatbdOBaHMe HaseMNoro mctoshmkb aaa- 
jichm» ( uc.Mtf h TMpoBOMMoro arperaTa kjih 6ypo- 
topo Hucoca). 

Ucib H3o6pCTCHHn — ynpomehMc Texnaio- 
ma BanpcrueHMfi xaocroaHKa. 

3ra ucjib juxrwr *trcn tvm, mto uhjimmap 
BbinOiiHeH c KaHa»iaMH iw» coo6iueHHft noa- 
nopuiHesoA noaocTM c 3atpy6HbiM npocrpdH- 
ctbom. a noptueHb cHa&fcca * Mcxa khsmom ah« 
4)HKcauHK cro b mf-iwaape. bn no»7 hch h om a em- 
iie noanpyMHHeHHoro a oceaoM nanpaa^eHMM 

UITOK3 C pBAHa.1bHO riOABM)KHblNiK UJapaMM, 

paaMeiaeNUbiMH a KOfrbuesux npoTOMKax nopui- 
m a UH^KHzpa. r • 

Ha HepTe*e H3o6pa^eM o(Jiumm bha ycrpofl- 
CTaa a pa3pt3o ncpea iiaMa.iox zzKptnntHH* 

XBOCTOBHKQ. r 

yCTpoACTBO BK.lKNa*T UMAHHjp I C KaHa. 

-la mh z H 3 h iiopuieiib 4 c noanpy^MHeHHMM 

UITOK0M O. (1 1 78 Hi OH 6 M paCHIMpMTC.lCM 7 
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^U>UHHjp 1 B Hlt/KHCfl *f ACT If Bhlll0.1HCH C KO.tb- 
|j$QOA OpOTOMKOH 8 lia BNVTpOHHCfi ItOBCpXHOC- 

^Bg^M^K>fk npoTOMKoA S wwiiiHjp* 1 
. i%UfiaiHfHHhiv c Kaibuc&oA Ka« 
ixoft^lO w •WcrynoM It. Kbmiu 3 BtinaiReH 
^H^ceila J 2 , a pacuiiipiiTC.ib 7 cHa0*eif 

Ato^U^UIUMIUpOM J H paCUIHDMTCilCM 7 
J»i^fH^BOCTO»RK 14. HoJHUHH 15 0609Ka- 

._ipr 9<>p3Cb4BaeMwfl a rpy6M rpya 4,™ pac<J>HK- 
cannw ropuiHH 4 co tnTaHroft ti m pacuiHpMTe* 
otaerMemui jbhacuhw b nopuiHt 
^^tiiTok 5 BunaineM c KaHa.iasiii 16; 
^ ;v^^;LVn . repMenoaUHH uitokb 5 n nopuiMg 4 
<& &h&\sx*VTpenu y cuoth htc.i u hhc tteaeuni 17. 



l7^i^pSropmHeBaii 'noaocib 18 uu.imupa I co- 
7^ ; yo6uxeHa c fpytfrtu*, a noanoptuHeaon nasocrb 



M9 s*pea Kana.ibi 3 m 2 - c 3aTpydnuM npo- 
pa6oraet c.if.iyiouiMU o6pa- 



• CTpaHCTBOM. 

f: .'ycrpoftcrao 



vJOM. 



i B nopiueHb 4 »iaa.iHBaiOT uitok 5 h $hk- 
CHp\x>T frouiapaMM 9 a hh;«h<m n<xio*eKHH. 

vtToc.lt* >TvfO iKrplOCHto 4 fKTAD*l*K>r B UfUMflftp 

i^8t jo coa*eineHK* mapoa 9 c Koabtteadl Kama-. 
llJaS^^^^.C^" *)■ jkiawneHKB noinpyjoimiiMfl 

^UlfbV 5 CBOMM BWCTVnOM t I BbUaB.1M&atT uia- 

py 9 a KaibUCB>io'#vaHapK\ 8 h rex cjhum 
nop ii n» Mb 4 6<iKCHpycrctt otmocht^iuko uicutiu* 
pa t rip* jnjvkif \vTpoHCTBa b CKaaaomy rpy- 
<5w no w:ic:m«si>t* AiiaKocTwo h»ih *e oanav 
Haw HUtTKHfu. B.pvn.ihT.iTi* >Torn Jaa/ieRHC 
b noancp^ifrBOM sio.kkth 19 pacTi*T m paBKo 
nupttTaTKHecvney jub.icmhk> 3arpy6K0ro 

CTOlOa JKMJKOCTM. IIpH .lOCTMfttfMKIf IMyOHHbJ 

.vctbhobkh \HovTOHHKa b rpyGu cOpacbifaioT 
rpyi 15, k<»T'-?uh *^an.ii!Hai*T iiitok 5 e nop- 
menu 4 I lps-" >tom Ko.lt»ii*naH KattaaKa IG 
iutoka v«/Hvv: : -a*7c* c *J>HKcaTopaMM 9. Bra*** 
KMBaev.Hvx i,wf.:MHji>i>i t ft nopiuOH^ 4. nocic 
srro nopuieHb 4 ,ieAcrBHe« pamocrM aaa- 
atnmh a RfcnopuiHeatiA 19 M HajnoptUHeaoft 18 
naiocrn\ uH.mn.zpa t .lBMMt-Tva aaepx c npo- 
mrHBaHMtM pac Te.ui 7 4ep«r3 xboctobh* 
14. HopuoHL 4 lUTaitroA * m pacwHpHte* 



11 



at 



as 



it 



„-u*m f 48n>K>-7Cfl ao Tex nop, nora icnanaH 13 
lie cfueT d cexno 12 KaHa^a 3. 3thm aocTHra-' 
*TCB HaAewiioeVpaaotfiueHHc xpy6Moro : « aa-,: 
rpyCuoro npocTpau'craa jib c^yvdA^nofj^aie- . 

jiiHjpoic I k nopniHCM 4 u «c^y v rtojinjHeS5^ 
m iutokom 5. Ha aroM SBKBmunacrtm paqnw- ; - 

pfHHC XBOCTOBHKa. 14 C ynOpOM cro ^.UHJlHHiip 

ycTpoAcTBoTnojiNHMaKrr na cKBa^Hutc 



ft* 



I M 



npoinniaaKHCM pacimtpirreaJi 7/;iepc9\6cru-:-: 

UjyiOCfl HaCTb XBOCTOBHKd 

npGxio**KHoe yCTpoAcTBO ^ajifl ycraHowoi 

paCUlttpRCMUX XB0CT081IK0B B CKBB^HKaX 0O> 

BoiBT ia cwt ynpouieHMA rexKonorMH riyrcn 
McicimeHMsi HCiKMbjoBaHHa Ha3€MHhix HCTOS- ;.; 
hhkob aaweHMjj, HanpH^cp atMenTKpoBoqHbix *: 
arpcraToo. h robuiuchhr ypoBHn TexHMiof 
aonacMocTH pa6or Ha ycTbe noaucHTb 9<^k- 

THBHOCTb HSOaflUHH CKB33KHH, 



<PopMyxa ajvOpereHUM 

1. VcTpoAcTBO AaM yCTJHOBKM pacuiHpHeMo- 

ro xaocroBMxa b c*caa^H hc. Biwosawmet npH* 

COeJUfKCNRblB K KOJlOHHe Tpy6 UlUHHJip U p83- 

MemeMMuA a efo oomocm mpcueHb co uttokom ; 
a aepxiiefi hbcth h pacuwpirrexeiivco p^aH-v 
roA — a HNMHtA Macro. ojAunatomeecn 'ire*. 
uto. c uejbio ynpouienaH TexHoioruN aaKpen- 

»1CHHa KBOCTOBHPCa. UM«1nHj|p BblHO-TltCM C KB- 

Ha.iaxM iiR coo6uicmmh H04f(0pUIHi'Bf>A UOJOC- 
TH C X3Tp>6HUX ttp«CTpat!CTBO^. a uopuitHb 

chx6^cii vexaHMiMox ,uih ^hkcbuhm no a uh* 
^Kfupe. 

2. ycrpoAcTBO no n. K vtAunwomcccn Ten. 

MTO MCXBHM1V <pHKCanr ' ;iOpUJH« BbfTKXIHeH B 

BMae noafipy^KKeMHoro h octbom HanpaaieHHM 

UJTOKa C paaHB-lUlO fUMBH/KHUHH WBp*MU. 

p:i:iwcuK^iojv^ a MObueBtia npoTONKax nopiu- 
ira h iiH.if<iff4pa. 

rkTOHHMICfl Mll^pnailHH. 

tipnmiut ao »HH«aHH<- upn. ^xcnepTHse 
HarcHT CUIA Mr 3179168. jw, I66-I4. 
ofiy^mx. 1965. 

2. «Oil Week*, t 17. .W II. c 23-32 
(npor^THlli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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